Introduction. The aim of this study was to describe recent patterns of contraceptive use at first sexual intercourse and to examine whether selected factors are associated with non-use and emergency contraceptive pill use at first sexual intercourse, among 18-to 26-year-old women from Denmark, Norway and Sweden. Material and methods. This was a population-based, questionnaire study of randomly chosen 18-to 26-year-old Scandinavian women. The prevalence of contraception methods used at first sexual intercourse was calculated. Factors associated with contraceptive non-use and emergency contraceptive pill use at first sexual intercourse were determined using log binomial models. Results. The prevalence of contraceptive non-use and emergency contraceptive pill use was lowest in Denmark (9.6 and 2.1%, respectively) compared with Norway (14.1 and 4.4%) and Sweden (16.6 and 4.5%). The risk of contraceptive non-use increased in women who had first sexual intercourse at or before 14 years of age (13-14 years: prevalence ratio 1.40; 95% confidence interval 1.24-1.58). The risk of both non-use and emergency contraceptive pill use increased when the partner at first sexual intercourse was 20 years or older, and with increasing age difference between the partner and the woman at her first sexual intercourse. Smoking initiation prior to first sexual intercourse increased risk of contraceptive non-use (prevalence ratio 1.70; 95% confidence interval 1.50-1.92), and alcohol initiation prior to first sexual intercourse increased risk of emergency contraceptive pill use at first sexual intercourse (prevalence ratio 1.95; 95% confidence interval 1.49-2.54). Conclusions. Contraceptive non-use at first sexual intercourse was strongly associated with early age at first sexual intercourse. Emergency contraceptive pill and contraceptive non-use at first sexual intercourse were both strongly associated with increasing partner age and an increasing difference in age between the woman and her partner. Hence, young women should be educated to negotiate contraceptive use with their partners.
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Introduction
The Scandinavian populations of Denmark, Norway and Sweden are believed to be liberated and open-minded in their attitudes related to sexuality (1) , and the prevalence of sexually transmitted infections (STIs), like chlamydia, is high in this region (2) . Although several contraceptive methods are available to prevent pregnancy, only barrier contraceptives, such as condoms, offer significant protection against several STIs (3). However, contraceptive habits have changed over time; in the mid-1960s, after being approved by the Food and Drug Administration, the prevalence of oral contraceptives increased, whereas with the advent of the HIV epidemic in the 1980s, condoms became more prevalent (4). Similarly, the prevalence of emergency contraceptive pill (ECP) use, also known as the "morning after pill," was reported to have increased among American adolescents in recent years (5) .
Preventive behaviors adopted at an early age are shown to be strong determinants of subsequent healthy behaviors (6) , and accordingly, contraceptive non-use at first sexual intercourse (FSI) is associated with non-use in subsequent sexual encounters, and more episodes of STIs in later life (6, 7) . An unplanned and unprotected sexual encounter may also increase risk for unintended pregnancies among women. Thus, ECP, a hormonal contraceptive method which can prevent pregnancies if started within 72 h of an unprotected sexual intercourse, may seem a convenient choice to women who want to avoid any unintended pregnancies (8) . However, adolescents who had used ECP were reported to have more STIs, suggesting increased risky behaviors (9, 10) . Increased ECP use and the associated changes in sexual behavior thus necessitate an in-depth study of ECP use.
Previous studies have identified socio-demographic and lifestyle factors such as woman and her partner's age, education, and smoking to be associated with contraceptive non-use at FSI (7, 11, 12) . However, some of these studies are older, have a small sample size and a low response rate, reducing generalizability of their results, and none has analyzed how initiation of drinking alcohol relative to FSI may influence contraceptive use at FSI. The aims of this study were (i) to describe patterns of contraceptive use at FSI among Scandinavian women and (ii) to determine the potential role of the women's or her partner's age at her FSI, as well as the importance of initiation of smoking or alcohol consumption prior to the year of FSI, in non-use of contraception or ECP use at FSI, among 18-to 26-year-old women living in Denmark, Norway or Sweden, during 2011-2012.
Material and methods
In 2011-2012 a cross-sectional population-based questionnaire study was carried out in Denmark, Norway and Sweden, where a random sample of 18-to 45-year-old women were asked to answer a self-administered questionnaire. Information on socio-demography and behaviors related to sex, contraceptives and lifestyles was collected via a paper-based questionnaire, web or phone interview. The procedures have been described in detail previously (13) . Answering the questionnaire was considered consent for participation in the study. In Denmark, approval was obtained from the Data Protection Agency. Based on the unique personal identification number assigned to all residents of the countries in this study, which comprises information on date of birth and sex, the random sample was obtained from each of the three countries. Of 83 720 women identified, 3167 were found to be ineligible, since they did not speak the local language, had died or moved out of the country before our contact ( Figure 1 ). The participation rates were 75.1, 54.5, and 53.7% in Denmark, Norway and Sweden, respectively (overall 60.6%). Thus, we had a total study population of 48 788 women. To examine the most recent sexual behaviors and to minimize recall bias, for the main analyses in this study, we included only the youngest women from the survey [18-to 26-year-old women, i.e. those born from 1986 to 1994 (n = 13 285)]. We excluded 1512 women who had not experienced sexual intercourse at the time of enrollment in the study and 39 women who had not responded to the question. We focused on the question "What kind of contraceptive measure did you use at first sexual intercourse?" A total of 107 women did not answer this question and were
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excluded from the analysis, leaving 11 627 women in the study. Women who did not use contraceptives, and women who reported using methods such as 'safe periods' or 'withdrawal' at FSI, were excluded from the analysis on ECP use, leaving 9782 women in this analysis.
We defined contraceptive non-use at FSI as women who answered "no contraception" to the focal question. We made separate categories for women who answered "safe periods" or "withdrawal" and for those who answered "morning after pill" (ECP), to the question. Contraceptive use at FSI was defined as women who reported "condom", "hormonal contraceptives (oral contraceptive pill, mini pill)" or "others (for example diaphragm, spermicidal cream, intrauterine device)." Factors selected for the present study were chosen based on a priori knowledge and interest. The age of woman at FSI was categorized as: ≤12, 13-14, 15-16, 17-18, 19-20, 21-25 years. However, for the analyses on ECP use, the youngest age group was ≤14 years, due to low numbers of very young ECP users. Age of the partner at the time of the woman's FSI was categorized as: ≤14, 15-19, 20-24, 25-29, ≥30 years. Furthermore, we categorized the age difference between the woman and her partner as: both the same age, the woman was older than her partner (1-9 years), or the partner was older than the woman (1-4, 5-9, ≥10 years). Initiation of smoking and alcohol consumption were categorized relative to the age at FSI. We defined the smoking variable as: those who had started to smoke before, those who started in the same year and those who had never smoked at the time of their FSI. Initiation of alcohol consumption relative to FSI was categorized similarly.
Statistical analyses
In this study, we present country-specific prevalence of contraceptive non-use at FSI, overall and in relation to woman's age and educational status at the time of study. We compared contraceptive non-use and ECP use with contraceptive use, in separate log binomial models, and present prevalence ratios (PRs) with corresponding 95% confidence intervals (CIs). Since crude and adjusted estimates were similar across countries, we present models for combined data from the three countries. Each model was further adjusted for three, a priori selected variablescountry, level of education and age at response -which could potentially influence the associations between the selected factors and contraceptive non-use at FSI (7) . In addition, we made separate models that mutually adjusted for woman's age at FSI and first sex partner's age at the woman's FSI. All statistical analyses were carried out using SAS v9.3 (SAS Institute, Cary, NC, USA).
Results
Overall contraceptive non-use at FSI was reported by 9. . Dual use of condom and hormonal contraceptives at FSI was most prevalent in Denmark (13.7%), followed by Norway (9.7%) and Sweden (5.5%). Figure 2 shows the country-specific prevalence of contraceptive non-use at FSI in relation to the woman's age and education at the time of the study. The patterns of contraceptive non-use were similar in all three countries, with Denmark having the lowest prevalence in all categories. Non-use slightly decreased with decreasing age at response and was lowest among the youngest women (18-19 years: 8.9% in Denmark, 11.0% in Norway and 16.5% in Sweden). Similarly, there was a decrease in contraceptive non-use with higher education, such that women with a higher education had a lower prevalence of non-use (> high school education: 8.6% in Denmark, 13.3% in Norway and 16.2% in Sweden).
Prevalence ratios for contraceptive non-use after adjusting for country, education and age at response are presented in Table 2 . Women who had FSI at either an early age (≤12 years) or late age (21-25 years) had a higher risk of non-use than those who had FSI between 15 and 16 years of age (PR 3.25; 95% CI 2.61-4.06 and PR 2.00; 95% CI 1.62-2.47, respectively). However, after additional adjustment for partner's age at woman's FSI, only early age at FSI of the woman implied an increased risk of non-use of contraception at first intercourse ( Table 2 ). The risk of non-use of contraception at FSI increased with increasing age of the first partner, and this pattern did not change with additional adjustment for woman's age at FSI. With regard to age differences between the woman and her partner at her FSI, we found no association with non-use of contraception at FSI if the woman was older than the partner. In contrast, women with an older partner had a higher risk of non-use at FSI, with a PR of 1.34 (95% CI 1.19-1.52) when the partner was 1-4 years older, 1.89 (95% CI 1.61-2.22) when the partner was 5-9 years older, and 2.29 (95% CI 1.81-2.91) when the partner was 10 or more years older, compared with women with partners of the same age.
For women who started to smoke prior to, or in the same year as, their FSI, the risk of being a non-user was approximately 1.7 times higher than for women who had never smoked at the time of their FSI. We observed no statistically significant association between the initiation of alcohol consumption and contraceptive non-use at FSI.
We also examined determinants for use of ECP as the method of contraception at FSI, and in Table 3 the PRs are presented after adjusting for country, education and age at response. Women who had FSI at age 17 years or later had higher risk of ECP use compared with women with FSI at age 15-16 years. However, additional adjustment for partner's age at the woman's FSI implied that the woman's age at FSI was no longer associated with use of ECP as the contraception method at FSI (Table 3) . The risk of ECP use increased for women who had FSI with a partner 20 years or older (first partner ≥30 years, PR 3.33; 95% CI 1.89-5.86 vs. first partner 15-19 years old). Additional adjustment for woman's age at FSI only slightly attenuated the risk estimates. When we examined the age difference between woman and her partner, the risk of ECP use at FSI was significantly higher among women whose first partner was at least five years older, Table 1 . Country-specific distribution of contraceptive non-use and use at first sexual intercourse for 18-to 26-year-old women living in Denmark, Norway or Sweden (n = 11 627). compared with women with a partner of the same age (5-9 years: PR 2.04; 95% CI 1.54-2.86 and ≥10 years: PR 2.10; 95% CI 1.14-3.65).
Group of contraceptive use at first sexual intercourse
Alcohol initiation relative to FSI was significantly associated with ECP use. Women who started to drink before FSI had a 1.9 times (95% CI 1.49-2.54) higher risk of ECP use at FSI compared with women who had not started to drink alcohol at the time of their FSI. In addition, women who started smoking in the same year as their FSI had a nearly 1.5 times higher risk of using ECP at their FSI (Table 3) .
Discussion
In this population-based questionnaire study of nearly 12 000 Scandinavian women aged 18-26 years old, a higher prevalence of non-use of contraception was observed among Norwegian and Swedish women than among Danish women. The country-specific results reported in this study are comparable to other smaller studies (11, 14) . Condom use was reported to be the most commonly used contraceptive method at FSI, both in our and previous studies (11, 14, 15) . Increased awareness that condoms prevent unintended pregnancies as well as STIs, including HIV, may partly explain this. The combined use of condoms and hormonal contraceptives was higher among Danish women in our study, and the country-specific results are comparable to those of other studies (11, 16) . The prevalence of ECP use at FSI also varied across the countries in our study, being higher for women from Norway and Sweden than for those in Denmark. To our knowledge, no previous study has examined ECP use at FSI, although a few studies have measured ECP use at any sexual encounter. Although our results may not be directly comparable, yet the prevalence of ECP use at any sexual encounter was also seen to vary across countries in these studies: 20.6% among young Danish women (17), 59.0% among young Swedish women (17) and 22.0% among American teenagers, during 2010-2013 (5). ECP Table 3 . Prevalence and adjusted prevalence ratios for emergency contraceptive pill use at first sexual intercourse among 18-to 26-year-old women living in Denmark, Norway or Sweden (N = 9782). use at FSI is currently less well understood, therefore further research on this topic is needed to determine how ECP use at FSI may influence future trends in contraceptive use. Information on country-specific prevalence of contraceptive use and ECP use from our study may also be useful to increase our understanding of ECP use and for national STI prevention programs. We found that education was strongly associated with non-use and ECP use (data not shown) at FSI, with less educated women reporting the highest prevalence of nonuse or ECP use. Hence, we adjusted for woman's educational level at the time of the study in all analyses. In the present study, both the woman's own age and the age of her partner at her FSI were significantly associated with contraceptive non-use as well as ECP use, when country, education and age at study were taken into account. For women's age at FSI, a "U"-shaped association was observed, with increased risk of non-use in women who had FSI at both younger and older ages than women who had FSI at 15-16 years of age. However, only women who had FSI at an early age had an increased risk of non-use when additionally adjusting for partner's age at the woman's FSI. Increased risk of contraceptive non-use as well as ECP use was also observed among women whose partner was 20 years or older at the FSI. Increased prevalence of contraceptive non-use at a young age may result from an inability to adequately analyze the risks associated with an unprotected intercourse, or a lack of skills to effectively communicate decisions and preferences with partners (18) . The risk for non-use as well as ECP use at FSI increased when the partner was older than the woman, and there seemed to be an increasing risk for non-use with an increasing age difference. This is in line with previous studies, which observed that adolescent girls were less likely to use condoms during sexual encounters with older partners (19) . This may suggest that women have less influence on and control over contraceptive decisions when their partners are older than they are (19) .
Early initiation of smoking is associated with drug abuse, unprotected sex as well as a higher number of sexual partners, and genital warts (7, (20) (21) (22) . In addition, we observed that smoking initiated before the year of FSI was associated with an increased risk of contraceptive non-use and ECP use. A similar association with contraceptive non-use was reported in a large Danish study conducted among young women during 1991-93 (7). In the present study, we found no clear association between initiation of alcohol drinking prior to the age at FSI and non-use of contraception at FSI. In contrast, women who began alcohol consumption before the time of FSI were more likely to use ECP at FSI. Most previous studies have examined the association between contraception (most often condom use) and alcohol consumption at the time of sexual encounter (23, 24) . Alcohol is the most commonly abused drug among youth of the Scandinavian countries (23) and its initiation at a young age may predict future risky behaviors, both sexual and non-sexual (24) . However, none of the studies has examined the effect of initiating alcohol drinking prior to FSI on the contraceptive habits at sexual debut. Our results may indicate that different types of risky behavior (such as early smoking and alcohol drinking) may increase the risk of other types of risky behavior, such as use of ECP at FSI.
Social desirability bias, which arises when the respondents report what seems more favorable than what is actually true (25) , is an inherent limitation of studies on self-reported data. We used unique study numbers as an identifier for all woman in the study, instead of personal identification number and name, which may have reduced this bias by preventing the inclination of reporting favorable results. Moreover, sexual behavior may not be a subject of major taboos in the Scandinavian countries, hence, social desirability bias was probably non-differential with respect to the comparisons made and is unlikely to have biased our results. Another limitation of our study was the likelihood of less precise recollection of an event (for example FSI) among women who experienced it long ago compared with women who experienced it recently. We tried to reduce this by restricting our study to younger women. In addition, differential socio-economic characteristics of participating and nonparticipating women may have resulted in reduced generalizability; however, a previous study that examined this disparity reported such differences to be negligible (13) . The response rate was higher in Denmark than in the other countries, in spite of the same study design in all the three countries. Finally, some potential confounders such as contraceptive education, counseling and discussions with teachers, parents or physicians were not assessed in this study and may have biased our results, as these factors were shown to play a role in adolescents' decisions to practice safe sex in previous studies (26, 27) .
Our study also has several strengths. Data for this specific study were obtained from a large, random, population-based sample of women from the general population, and we had a relatively high participation rate (60%). This reduces the likelihood of selection bias and makes our results more generalizable. In addition, we examined the effect of alcohol initiation prior to FSI on the likelihood of contraceptive non-use and ECP use at FSI, which has not been studied previously. Lastly, the examination of ECP use at FSI in the Scandinavian countries adds new knowledge that may be relevant for sexual health education and policy making.
Conclusion
Although intervention strategies, such as compulsory sex education in schools, mass media campaigns, peer educators, and youth sex helplines are employed to increase awareness on STIs and safe sexual behaviors (28) , nonuse of contraception at FSI was common among women in our study. Early age at FSI, having an older partner and age difference between woman and her partner increased the risk of contraceptive non-use at FSI markedly. For ECP use at FSI, older partner and increased age difference were important risk factors. To decrease STIs and unintended pregnancies, young women should be educated to initiate contraceptive discussions, and to acquire skills to effectively communicate contraceptive preferences and intentions to partners.
